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Applicant(s) 
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The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply v^ill, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

!)□ Responsive to connmunication(s) filed on 

2a)n This action is FINAL. 2b)K This action is non-final. 

3) 0 Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 

Disposition of Claims 

4) 13 Claim(s) 1-19 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 1-11 and 13-17 Is/are rejected. 

7) ^ Clalmfs) 7. 18 and 19 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10) 13 The drawing{s) filed on 1 1 July 2003 is/are: a)S accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) Is objected to. See 37 CFR 1.121(d). 

11) n The oath or declaration is objected to by the Examiner. Note the attached Office Action orfornn PTO-152. 

Priority under 35 U.S.C. § 1 1 9 

12) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-{d) or (f). 
a)n AH b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the Intemational Bureau (PCT Rule 17.2(d)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) 13 Notice of References Cited (PT0^92) 

2) n Notice of Draflsperson's Patent Drawing Review (PTO-948) 

3) 13 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mall Date 20030711 . 



4) Q Interview Summary (PTO-41 3) 

Paper No(s)/l\^ail Date. . 

5) CD Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 



Office Action Summary 
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DETAILED ACTION 

Information Disclosure Statement 

1. As set forth in MPEP § 609: 

37 CFR 1.98(b) reqiaires that each item of information in an IDS be 
identified properly. U.S. patents must be identified by the inventor, patent number, 
and issue date. U.S. patent application publications must be identified by the 
applicant, patent application publication number, and publication date. U.S. 
applications must be identified by the inventor, the eight digit application number 
(the two digit series code and the six digit serial number), and the filing date. If a U.S. 
application being listed in an IDS has been issued as a patent, tiie applicant should 
list the patent in the IDS instead of the application. Each foreign patent or published 
foreign patent application must be identified by the country or patent office which 
issued the patent or published the application, an appropriate document number, and 
the publication date indicated on the patent or published application. Each 
publication must be identified by publisher, author (if any), tide, relevant pages of the 
publication, date and place of publication. The date of publication supplied must 
include at least the month and year of publication, except that the year of publication 
(without the month) , will be accepted if the applicant points out in the information 
disclosure statement that the year of publication is sufficiently earlier than the 
effective U.S. filing date and any foreign priority date so that the particular month of 
publication is not in issue. The place of publication refers to the name of the journal, 
magazine, or other publication in which the information being submitted was 
published. 

Note the application 10/314,986 has not been identified by inventor. 
Specification 

2. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative fomi and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 150 
words in length since the space provided for the abstract on the computer tape used by the printer is 
limited. The form and legal phraseology oft:en used in patent claims, such as "means" and "said," 
should be avoided. The abstract should describe the disclosure sufficientiy to assist readers in 
deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
tide. It should avoid using phrases which can be implied, such as, "The disclosure concerns," "The 
disclosure defined by this invention," "The disclosure describes," etc. 

Note the use of "An aspect of the present invention is directed to" which can be implied. 
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Claim Objections 

3. Claim 13 is objected to because of the following informalities: "hydrogen emitting 
compounds" should read -hydrogen bearing compounds— or the like. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particulady pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

5. Claims 5 and 7 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 5 recites the limitation "element A" in line 2. There is insufficient antecedent basis for 
this limitation in the claim. Claim 4 establishes element A not claim 3. 

Claim 7 recites the limitation "the avalanche phbtodiode" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. Claim 6 establishes the avalanche photodiode not 
claim 5. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a forei^ country or in public use or on sale m 
this country, more than one year prior to the date of application for patent ia the United States. 

7. Claims 14-17 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by Dorenbos et 
aL (1993). 

4> 
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With respect to independent claim 14, Dorenbos etoL discloses a method for detecting 
gamma radiation (from a ^^^Cs source) comprising the steps of optically coupling a radiation detector 
(photomultiplier tube) to a scintillator material (YjAlsOijiPr^O of recited type (cubic garnet host 
and praseodymium activator with ultraviolet radiation emission), exposing the scintillator material to 
gamma ray radiation, and detecting with the radiation detector ultraviolet radiation emitted by the 
scintillator material in response to stimulating gamma ray radiation (pages 392-393). 

With respect to dependent claim 15, the scintillator material in the method of Dorenbos etaL 
has the recited fomiula (when A is Y and B is Al, page 392). 

With respect to dependent claim 16, the praseodymium in the method of Dorenbos etal is 
present in a quantity within the claimed range (0.8 mol%, page 392). 

With respQCt to dependent claim 17, the scintillator material in the method of Dorenbos et aL 
is a single crystal (abstract). • 
Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this titk, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole wovild have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

9. This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to the 
contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later invention was made 
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in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

10. Claims 1-5, 11, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dorenbos etaL (1993) in view of van Eijk etal. (1994). 

With respect to independent claim 1, Dorenbos et al discloses a system comprising a 
scintillator material (Y3Al5Oi2*Pr^0 tyP^ recited (cubic garnet host and praseodymium 

activator) and a scintillating radiation detector (photomultiplier tube) optically coupled to the 
scintillator material capable of detecting the ultraviolet radiation emitted by the scintillator material 
in response to stimulating gamma ray radiation (pages 392-393). Accordingly, Dorenbos etaL 
discloses every positive limitation of the recited system. The use of praseodymixjm activated cubic 
garnet host scintillators (of the type used in the system of Dorenbos et at) to detect oil is suggested 
by van Eijk et al in view of the identical scintillator in Table 2 (page 740) and the consideration of 
"detectors subject to special conditions, e.g. in satellites or bore holes" (page 739). That detectors 
below the surface of the earth as used by van Eijk etal are subject to gamma ray radiation which 
occurs either naturally or is induced, and that this gamma ray radiation is representative of oil, is so 
well established as to require no citation. Accordingly, in view of the suitability of the scintillator 
material for a detector in a bore hole as identified by van Eijk et aL^ it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the system of Dorenbos 
etaL to use the detector and the scintillator material below tiie surface of the earth. Consequentiy, 
the system of Dorenbos et al as modified by the suggestion of van Eijk et al constitutes a system for 
detection of oil. 

With respect to dependent claim 2, the scintillator material in Dorenbos et al has a primary 
decay time in the claimed range ^age 392). 
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With respect to dependent claim 3, that gamma ray radiation below the surface of the earth 
is representative"of a reaction such as reflection with hydrogen bearing compounds is so well 
established as to require no citation. 

With respect to dependent claim 4, the scintillator material in the system of Dorenbos etaL 
has the recited formula (when A is Y and B is Al, page 392). 

With respect to dependent claim 5, as best understood, the praseodymium in the system of 
Dorenbos etaL is present in a quantity within the claimed range (0.8 mol%, page 392). 

With respect to dependent claim 11, the scintillator material in the method of Dorenbos etaL 
is a single crystal (abstract). 

With respect to independent claim 13, Dorenbos et al. discloses a method comprising the 
steps of optically coupling a radiation detector (photomultiplier tube) to a scintillator material 
(Y3Al5Oi2^Pr^0 of die recited type (cubic garnet host and praseodymium activator with ultraviolet 
radiation emission), exposing the scintillator material to gamma ray radiation (from a ^^^Cs source), 
and detecting ultraviolet radiation emitted by the scintillator material in response to stimulating 
gamma ray radiation with the radiation detector (pag^s 392-393). Although the exposure in the 
method of Dorenbos et aL may be presumed to be in a laboratory setting, the exposure of 
praseodymium activated cubic garnet host scintillators (of the type used in the method of Dorenbos 
etal) to gamma ray radiation below the surface of the earth is suggested by van Eijk etaL in view of 
the identical scintillator in Table 2 (page 740) and the consideration of "detectors subject to special 
conditions, e.g. in satellites or bore holes" (page 739). Accordingly, in view of the suitability of the 
scintillator material for a detector in a bore hole as identified by van Eijk etaL^ it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the method 
of Dorenbos et al. to comprise the step of lowering the detector and the scintillator material below 
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the surface of the earth. That detectors below the surface of the earth are subject to gamma ray 
radiation which occurs either naturally or is induced, and that this gamma ray radiation is 
representative of a reaction such as reflection with hydrogen containing compoxjnds, is so well 
established as to require no citation. Consequendy, the method of Dorenbos etaL as modified by the 
suggestion of van Eijk et aL constitutes a method for oil exploration. 

11. Claims 6 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dorenbos et 
aL (1993) in view of van Eijk etaL (1994) as applied to claim 1 above, and further in view of Suzuki 
(US004649276A). 

With respect to dependent claim 6, although Dorenbos etaL discloses the coupling of a 
photomultiplier as the scintillating radiation detector, it is known in the art of coupling a scintillating 
radiation detector , to a scintillator material as shown, by Suzuki (Fig. 2) to substitute for a 
photomultiplier 34 an avalanche photodiode (column 7, lines 14-21). Since the art recognizes the 
equivalent performance of an avalanche photodiode in detecting the emission firom a scintillator 
material, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the system suggested by Dorenbos &t aL and van Eijk et aL such that the scintillating 
radiation detector was an avalanche photodiode. 

With respect to dependent claim 10, although Dorenbos etaL do not mention the presence 
of an amplifier in the system, Suzuki et aL shows (Fig, 1) that an amplifier 38 (column 4, lines 38-40) 
is routine in a system with a scintillator material and a scintillating radiation detector. In view of the 
utility in amplifying signals from a scintillating radiation detector for use by subsequent processes (as 
output through terminal 42), as would be well known in the art, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify the system suggested by 
Dorenbos et aL and van Eijk et aL such that it further comprised an amplifier. 
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12. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dorenbos et aL (1993) 
in view of van Eijk etaL (1994) and Suzuki (US004649276A) as applied to claim 6 above, and further 
in view of Uddin et aL (US005581087A). 

With respect to dependent claim 7, as best understood, while Suzuki su^ests avalanche 
photodiodes without mandating a particular material, Uddin et aL discloses that SiC is known for its 
suitability in photodiodes which detect the ultraviolet radiation from phosphors. In view of the 
suitability of SiC in detecting the scintillation radiation in the wavelength range emitted from the 
scintillator material suggested by Dorenbos etaL and van Eijk etaL it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the system suggested by 
Dorenbos etaL and van Eijk etaL and Suzuki to specify that the avalanche photodiode substituting 
for the photomultiplier was of silicon carbide. 

13. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dorenbos etaL (1993) 
and van Eijk et aL (1994) as applied to claim 1 above, and further in view of Uddin et aL 
(US005581087A). 

With respect to dependent claim 8, van Eijk et aL recognize the need for "some ruggedness" 
(page 739) but do not specify an operating temperature range. Uddin etaL teaches that it is routine to 
expect a system with a scintillator niaterial and a scintillating radiation detector to operate in a 
temperature range which encompasses the claimed range (column 3, lines 53-56). In view of the 
known range of temperatures in a bore hole, an industry in which van Eijk et aL expects the 
suggested system to be useful, and the demonstrated capability for operating in that range as shown 
by Uddin etaL^ it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to specify that the system suggested by Dorenbos etaL and van Eijk etaL was 
capable of operating at temperatures within the claimed range. 
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14. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dorenbos et al (1993) 
in view of van Eijk tt aL (1994) as applied to claim 1 above, and further in view of Kaifu ttaL 
(US006528796B1). 

With respect to dependent claim 9, althougji Dorenbos etaL describes a coupling of the 
scintillator material to the scintillating radiation detector ^age 392) the interposition of a lens for 
focusing the emitted radiation from a scintillator material on a radiation detector is known from 
Kaifu etaL (Fig. 2 in view of lens array 301, scintillator 401, and detector 101). In view of the 
advantages described by Kaifu etaL (column 5, line 48 to column 6, lines 5) it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the system 
suggested by Dorenbos etaL and van Eijk etaL to further comprise a lens between the scintillator 
material and the scintillating radiation detector. 
Allowable Subject Matter 

15. Claims 12, 18, and 19 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

16. The following is a statement of reasons for the indication of allowable subject matter: the 
substitution of specifically lutetium for the yttrium used by Dorenbos et aL and van Eijk et aL is not 
suggested. 

» 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Nikl etaL (2005) shows that the exact scintillator material recited in claims 12 and 18 has 
been, subsequent to the filing date, reported in the literature. The lower dependence of emission 
intensity with temperature (page R6) would be a reason to substitute lutetium for )rttrium. Czirr et aL 
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(US005483062A) discloses a praseodymium activated lanthanide beryllate scintillator in a system for 
detection of oil. 

18. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Constantine Hannaher whose telephone nxmber is (571) 272-2437. The 
examiner can normally be reached on Monday-Friday with flexible hours. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
David P. Porta can be reached on (571) 272-2444. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gpv. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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